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Bet V I sense 5 ' - AATTATGAGACTGAGACCACCTCTGTTATCCCAGCAGCTCG —3 

Bet V 1 non- sense 3'- TTAATACTCTGACTCTGOTGGAGACAATAGGGTCGTCGAGC —5' 

sense primer 5 • ^ TGAGACCCCCTCTGTTATCCCAG —3 ' 

non-sense primer 3'- ATACrCTGACTCTG<3GGGAGACA -5* 



0 




3.11 






183BV, 


1 S — ineir 


5 


* -GTTtSCCAACGATCAG 


1 


sense 


2: 


184BV, 


23-raer 


5 


• -TGAGACCCCCTCTGTTATCCCAG 


1 


non- sense 


3: 


185BV, 


23-mer 


5 


' -ACAGAGGGGGTCTCAGTCTCATA 


2 


sense 


4 : 


186BV, 


31-raer ! 




-GATACCCTCTTTCCACAGGTTGCACCXXIAAG 


2 


non -sense 


S: 


187BV, 


3 1 -mer 


5 ' 


' -ACCTGTGGAAAGAGGGTATCGCCATCAAGGA 


3 


sense 


6: 


188BV, 


23-reier 


5' 


' -AACATTTCAGGAAATGGAGGGCC 


3 


non -sense 


7: 


189BV, 


23-mer 




' -TTTCCriX3AAATGTTTTCAACACT 


4 


sense 


8: 


190BV, 


23-mer 


5* 


-TTAAGT^CATCaVGCTTTCCCGAA 


4 


non- sense 


9: 


191BV, 


23-mer 


5« 


-AGCTGATGTTCTTAATGGTTCCA 


S 


sense 


10 : 


192BV, 


23-mer 


S* 


- GGACCATGCAAACTTCAAATACA 


5 


non -sense 


11: 


193BV, 


23-mer 


s • 


-AGTTTGCATGGTCCACCTCATCA 


6 


sense 


12: 


194Bv« 


23-mer 


5' 


-TTTCCCTCAGGCCTCCCTTTCAA 


6 


non- sense 


13: 


19SBV, 


23 -mer 


5* 


-/U3GCCTGAGKK3AAAGCTGATCrT 


7 


sense 


•-■ 
14: 


196BV, 


24-mer 


5» 


-TGAAOGATerGGAOGGCCTGGAAC 


7 


non-sense 


IS: 


197Bv^ 


24 -mer 




-CCCIKX»GATCXriTCJU\TGTTTTC 


8 


sense 


16: 


198Bv« 


24-mer 


S* 


-GGCAACTGGTGATGGAGGATCCAT 


8 


non- sense 


17: 


199BV, 


24 -mer 


5' 


-OOlTCACCAGTTXXXaiCTATCrTT 


all 


non- sense 


18: 


200BV, 


15 -mer 


5' 


- CATGCCATCCGTAAG 



n.Ji .=:ii.> u...^ ju- ..„J* ih .Ju .=^1.. tt,..., i^.^*- •«».■ 
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1 (A-C) 

GGTGTGTTTAATTATG AGACnXSAGACCACCrCTGTTATCCC^ 6 0 

GVFNYETET T-P SVIPAARLFK 20 

9(A-G) 2 (A-C) 2 (A-C) 

GCCTTTATCCITGATGGCGATAACCTCrrrCO^ 120 

A F I L D-G G D N-T L F P K-Q VAP QAISS 40 

3((3A-TC) 7(AA-TC) 4 IG-C) € (GA-TC) 

GTTGAAAACATTGAAGGAAATCGAGGGCCTGGAACCATTAAGAA 180 

V E N I E-S G N-S G G P G T I K K-N I S F P E-S 60 

S{CA-TG) 

GGCCTCCCrrraUlGTACGTGAAGGACAGAGTTGATGAGGTGGACCAC^ 240 

Gli PFKYVKDRVDEVDH T-A N F K 80 



TACAATTAGAG0GTGATCGAGG(30GGTCCCATAGGCGACACATTGGAGAAGAlXr^^ 300 

YNYSVIEGGPIGDTLEKISN 100 

10 (GAG-CAC) a (CCC-TGG) 

GAGATAAAGATAGTGGCAACOCCTGATGGAGGATCCATCTTGAAGAT^ 360 

EI K I V A T P-G D .GGSI LKXSNKY 120 

CACACCAAAGGTGACCATGAGGTGAAGGCAGAGCAGGTTAAGGCAAGTAAAGAAATGGGC 420 

H T KG D H E V K A E QV KA S K EMG. 140 

GAGACACTTTTGAGGGCCGTTGAGAGCTACCTCTTGGCACACTCCG ATGCCTACAACTAA 4 80 

ETLLRAVESYLLAHSDAYN Stop 159 
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FIG. 11 A 



Ves V 5 mutant 1 (K72A) 



Ves V 5 sense 
Ves V 5 non-sensG 
sense primer 
non-sense primer 



5'- ACCACAGCCTCCAGCGAAG7VATATGAAAAATTTGGTATGGA -3 ' 

3"- TCGTGTCX3GAGGTCX5CraCTTATACTTTTTA^ -5' 

5 ' - CCAGC? GGCTA ATATGAAAAAT - 3 ' 

3 ' - GTCX3GAGGTCX3COGaTTATAC -5 ^ 



FIG. 11 B 



Ves V 5 mutant 2 (¥9 6 A) 



Ves V 5 sense 5' 

Ves V 5 non-sense 3' 

sense primer 5' 

non- sense primer 3' 



GGCTAATCAATGTCAATATGGTCACGATACTTGCAGGGATG -3' 
CCXSATTAGTTAOlGTTATACCAGTGCrATGAACGTO^ -5' 
TGTCAAGCTGGTCACGATACT - 3 ' 

TTAGTTACAGTTCGACCAGTG - 5 ' 



FIG. 12 



all sense 1: Xhol start. 



3 8-mer : 



EcoRI 

5 ' -CCGCTCGAGAAAAGAAACAATTATTGTAAAATAAAATG 
L E K R N N Y C K I K 
Kex2 cleavage site amino terminus of Ves v 5 



1 
1 

2 
2 



sense 
non -sense 



sense 
non-sense 



1: K72A5 

2: K72Aa 

3: Y96AS 

4: y96Aa 



21-mer 
21-mer 

21-mer 
21-mer 



5 " -CCAGCGGCTAATATGAAAAAT 
5 ' -CyVTATTAGCCXSCTGGAGGCTG 

5 ' -TGTCAAGCTGGTCACGATACT 
5 ' -GTGACCAGCTTGACATTGATT 



all non-sense 7: CT-pPICZcxA, 21-mer 5 " - ATTCATCAGCTGCGAGATAGG 



:J.. itl Slit J .21 -A .31, «i J^ii * J .t:]: 
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FIG. 13 



1 AACAATTATTGTAAAATATVAATGTTTGAAAGGAGGTGTCCATACIXSCC^ 60 
INNYCKIKCLKG G VHTACKYG 20 



61 AGTCTTAAACCGAATTGCGGTAATAAGGTAGTGGTATCCTATGGTCTAACGAAACAAGAG 12 0 

21SLKPNCGNKVVVSYGLTKQE 40 



121 AAACAAGACATCTTAAAGGAGCACTVATGACTTTAGACAAAAAATTGCACGAGGAT^^ 180 

41KQDILKEHNDFRQKIARGLE 60 

ltK72A] (AAG-GCT) 

181 ACTAGAGGTAATCCnX3GACCACAGCCrcCAGa3MG^ 240 

61TRGNPGPQP PAKNMKNLV WN 80 

2CY96A] (TA-GC) 

241 G ACG AGTTAGCTTATGTCGCCCAAGTGTGGGCTAATCAATGTCAAaA 300 

eiDELA YVA QVWANQCQYGHDT 100 



301 TGCAGGGATGTAGCTUUVATATCAGGTTGGACAAAACGTAGCCTTAACAGGTAC^ 360 
101 CRDV AKY QV GQNVALTGSTA 120 



361 GCTAAATACGATGATCCAGTTAAACTAGTTAAAATGTGGGAAGATGAAGTGAAAGATTAT 420 
121 AKYDD PVK LVKM WEDEV "K D Y 140 



421 AATCerAAGAAAAAGTTTTCGGGAAACGACrirrCTGAAAACC^ 480 
141 N P K K K F S G N D F L K T G H V T Q M " 160 



481 GTTTGGGCTAACTICCAAGGAAGTTGGTTGTGGAAGTATAAAATA 540 
161 VWANTKEVG CGS I KYIQEKW 180 



541 CACAAACATTACCTTGTATGTAATTATGGACCCAGCX3K3AAACr^ 600 
181 H K H Y L V C N Y G P S G N F K N E E L 200 



601 TATCAAACAAAGTAA 
201 Y Q T K stop 



612 
204 




uomqinui % 
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FIG. 16 A 



DNA SEQUENCE 



ORIGIN 

1 cacaaattct tctttcttcc ttactactga tcattaatct gaaaacaaaa ccaaacaaac 

61 cattcaaaat gatgtacaaa attttgtgtc tttcattgtt ggtcgcagcx) gttgctcgtg 

121 atcaagtcga tgtcaaagat tgtgccaatc atgaaatcaa aaaagttttg gtaccaggat 

1 81 gccatggttc agaaccatgt atcattcatc gtggtaaacc attccaattg gaagccgttt 

241 tcgaagccaa ccaaaacaca aaaacggcta aaattgaaat caaagcctca atcgatggtt 

301 tagaagttga tgttcxjcggt atcgatccaa atgcatgcca ttacatgaaa tgcccattgg 

361 ttaaaggaca acaatatgat attaaatata catggaatgt tccgaaaatt gcaccaaaat 

421 ctgaaaatgt tgtcgtcact gttaaagtta tgggtgatga tggtgttttg gcctgtgcta 

481 ttgctactca tgctaaaatc cgcgattaaa tcaaacaaaa tttattgatt ttgtaatcac 

541 aaatgattga ttttctttcc aaaaaaaaaa taaataaaat tttgggaatt c 



FIG. 16 B 



1 

61 
121 



mmvkilclsl Ivaavar dqv dvkdcanhel kkvlvpgchg sepciihrgk pfqieavfea 
nqntktakie ikasidglev dvpgidpnac hymkcplvkg qqydikytwn vpkiapksen 
vwtvkvmgd dgvlacaiat hakird 




St'Z'lOO/Ol 
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FIG. 18 A 



DMA template: Bet v 1 (2589) carrying the Y5V mutation. 

33lD!\/iaic(s) 

1 89BV (a) 

188BV (s) 

362BV (a) 

361BVfe) 

364BV (a) 

363BV (s) 

366BV (a) 

365BV fs) 

332pl\/lalc (a) 




FIG. 18 B 



DNA template: Bet v 1 (2571) carrying N28T, K32Q, P108G mutations. - 

33lDMalc 

368BVa 

367BVS 



370BVa 
369BVS 



372BVa 




Bet V 1 (2628) 
E45S 
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A153G 



S155P 




N28T 
K32Q 
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CM 

CD 




CO 

NO 



VD 



4> 



s 



4> 



00 



o 

00 



CP 



uomqiqui 



Wiii.. 3,„^ .....;lt -m ..4i}=. -Jk, iJLx-ts 
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.2801 


(2628) 
(2637) 


T— 


T— T — 


> 


> > 


Bet 






HQini JOUOQ 

Qse8|8J au!iue)siH 
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(uj3,iAl)/sqv) 3V 
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5u ui aseaiej aujuueisiH 
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FIG. 31 



Xhol 

K6A sense OB43 42-mer 5* -CC GCTCGAG AAAAGAG ATC AAGTCGATGTCGCCG ATTGTGCC- 3 ' 

Xbal 

anU-scnse OB28 39-mer 5^ -CG TTCTAGAC TATTAATCGCGGATTTTAGCATGAGTTG03* 

Xhol 

K15E sense OB44 67-mer 5' -CC GCTCGAG AAAAGAGATCAAGTCGATGTCAAAGATTGTGCC 

AACCATGAAATCAAAGAAGTTTTGG- 3* 

Xbal 

anU-sense OB28 39-mer 5* -CGTTCTV^CTATTAATCGCGGATTTTAGCATGAGTTGC- 3* 

Kpnl 

H30N sense OB46 54-mer S' •CG GGGTACCA GGATGTCATGGTTCAGAAOCATGTATCATTAA 

CCGTGGTAAACC-3' 

Xbal 

anti-sense OB28 39-mer 5' -CG TTCTAGAC TATTAATCGCGGATTTTAGCATGAGTTGOB* 
E62S sense OB47 33-mer 5' -GCCTCAATCGATGGTTTATCAGTTGATGTTCCC-3* 
anti-sense OB48 33-mer 5' -GGGAACATCAACTGATAAACCATCGATTGAGGC- 3* 

SphI 

H74N sense OB49 32-mer 5* -CATGGCATGCAATTACATGAAATGCCCATrGG-3* 

Xbal 

anti-sense OB28 39-mer 5V4XJTTCTAGACTATTAATCCCGGATTTTAGCATGAGT^ 

sphi 

K82N sense OB50 50-mer 5^-CTAC GCATGCC ATTACATGAAATGCCCATTGGTTAATGGACAA . 

CAATATG-3' 

Xbal 

anti-sense OB28 39-mer 5* -CGTTCrAGACTATTAATCGCGGATTTTAGCATGAGTTGC- 3* 
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